D uring the past 20 years, increasing costs for total hip arthroplasty and total knee arthroplasty have outpaced increases in reimbursement. 1 Implant costs can comprise up to 50% of Medicare's reimbursement for the entire procedure and hospitalization.
2, 3 This rise in costs without a commensurate rise in reimbursement threatens hospitals' financial stability and may therefore reduce patient access to care. In response, numerous cost-containment strategies have been proposed and implemented to reign in these costs. Value-based alternative payment models such as the Medicare bundled payment provide a fixed fee for all costs associated with a total joint arthroplasty, incentivizing all players to collaborate to provide better quality care at lower cost. 4 Many hospitals have subsequently developed guidelines for implant use, restricting access to more expensive or newer implants.
abstract
Declining total joint arthroplasty reimbursement and rising implant prices have led many hospitals to restrict access to newer, more expensive total joint arthroplasty implants. The authors sought to understand arthroplasty surgeons' perspectives on implants regarding innovation, product launch, costs, and costcontainment strategies including surgeon gain-sharing and patient cost-sharing. Members of the International Congress for Joint Reconstruction were surveyed regarding attitudes about implant technology and costs. Descriptive and univariate analyses were performed. A total of 126 surgeons responded from all 5 regions of the United States. Although 76.9% believed new products advance technology in orthopedics, most (66.7%) supported informing patients that new implants lack long-term clinical data and restricting new implants to a small number of investigators prior to widespread market launch. The survey revealed that 66.7% would forgo gain-sharing incentives in exchange for more freedom to choose implants. Further, 76.9% believed that patients should be allowed to pay incremental costs for "premium" implants. Surgeons who believed that premium products advance orthopedic technology were more willing to forgo gainsharing (P=.040). Surgeons with higher surgical volume (P=.007), those who believed implant companies should be allowed to charge more for new technology (P<.001), and those who supported discussing costs with patients (P=.004) were more supportive of patient cost-sharing. Most arthroplasty surgeons believe technological innovation advances the field but support discussing the "unproven" nature of new implants with patients. Many surgeons support alternative payment models permitting surgeons and patients to retain implant selection autonomy. Most respondents prioritized patient beneficence and surgeon autonomy above personal financial gain. [Orthopedics. 2017; 40(5):e825-e830.]
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Copyright © SLACK inCorporAted n Feature Article Gain-sharing attempts to realign hospital and physician incentives by compensating surgeons for making costeffective decisions that yield savings for the hospital. 4 Compensation may be in the form of bonus payments, additional personnel resources such as physician assistants, research funds, or another item of value to the physician or the department. 5 Although surgeons may reap small rewards from gain-sharing, they may have less autonomy to choose the implants they believe are best for their patients.
A second strategy to contain implant costs while also promoting patient autonomy is to permit patients to pay the incremental cost of more expensive implants. Such cost may exceed the price ceiling set by hospitals or insurers. This is not currently permitted in the United States, but surgeons and economists have expressed interest in this approach. 6, 7 Permitting patients to pay for more expensive implants that would not normally be included on the hospital "formulary" is analogous to the option patients already have to seek "out of network" providers for an extra fee.
Surgeon alignment is critical for a cost-containment strategy to be effective, yet little has been published on surgeons' perspectives on payment models. 8 Therefore, the authors sought to understand arthroplasty surgeons' perspectives on 2 cost-containment strategies: (1) gainsharing programs in which surgeons receive a portion of the hospital's cost savings for an episode of care with lower implant cost, and (2) permitting patients to pay incremental costs associated with more expensive implants that might otherwise be unavailable to them.
The authors hypothesized that surgeons would prioritize retaining the freedom to choose an implant for their patients over financial incentives, and that surgeons would be open to patients contributing toward the cost of "premium" implants in the future.
Materials and Methods
An email survey was sent to active members of the International Congress for Joint Reconstruction as of April 2016. The survey posed 6 demographic questions ( Table 1 ) and 12 binary (yes/no) questions addressing surgeon attitudes about implant technology and costs ( Table 2 ). All survey responses were included and analyzed using Stata version 13.1 software (StataCorp LP, College Station, Texas). Descriptive analyses were performed. Univariate analyses were performed using chi-square tests to identify attitudes significantly associated with willingness to forgo gain-sharing and with the belief that patients should be allowed to pay for more expensive implants. Simple linear regression was used to assess associations between surgical volume and attitudes toward cost-containment strategies. Nonresponse bias was assessed by comparing early responses with late responses in terms of demographics and questionnaire items. 9 Late responses were defined as those received more than 24 hours after sending the survey.
results

Demographics
A total of 899 surgeons opened the email, indicating receipt of the survey. A total of 126 surgeons responded to the survey (14% of recipients). Respondents were evenly distributed across age groups ( Table 1) . Few respondents were 34 years or younger (4.7%) or 65 years or older (6.5%). A total of 64.2% of the surgeons had been in practice at least 11 years. Most (93.4%) of the respondents performed at least 70 total joint arthroplasty procedures annually. Just more than 70% performed at least 120 total joint arthroplasty procedures annually, and just more than 39% performed more than 250 total joint arthroplasty procedures annually. Respondents practiced in all 5 regions of the United States: Northeast (25.7%), Midwest (23.8%), South (32.4%), Mountain (6.7%), and Pacific (11.4%). The most More than half (53.2%) of the surgeons responded that surgeons should involve their patients in implant selection. Surgeons who believed patients should be involved were 13.8 times more likely to actually involve patients in implant choice (95% confidence interval, 4.6-41.7; P<.001). Although 45.1% reported that they actually do involve their patients in implant selection, only 27.3% reported involving patients in the choice of bearing surface for total hip arthroplasty. Small majorities believed that implant companies should be allowed to charge a premium for new implant technology (56.4%) and that surgeons should inform patients about implant costs (60%).
Financial Models
Many (66.7%) of the surgeons were willing to forgo gain-sharing incentives in exchange for more freedom to choose which implants they used. Chi-square tests showed that surgeons were more likely to give up gain-sharing in exchange for more control over implant selection if they also believed that premium products advance technology in orthopedics (P=.040). Surgeons also tended to be more likely to forgo gain-sharing if they had answered that they preferred not to discuss implant costs with patients (76% vs 67%, P=.094). Willingness to forgo gain-sharing was not associated with demographic factors (ie, age, years in practice, arthroplasty volume, region, practice type, or practice setting).
Most (76.9%) of the surgeons believed that patients should be allowed to pay incremental costs for new technology or premium implants. Surgeons who believed that companies should be allowed to charge more for new technology were also more likely to believe that patients should be allowed to pay the extra expense for that technology (odds ratio, 8.8; 95% confidence interval, 2.7-29.0; P<.001). Similarly, surgeons were more likely to support giving patients the option to pay extra for a premium implant if they also believed in discussing costs with patients (odds ratio, 3.9; 95% confidence interval, 1.5-10.4; P=.004) or had higher surgical volume (5.1% higher odds; 95% confidence interval, 1.1%-9.2% for every 10 incremental total joint arthroplasty procedures performed annually; P=.013). Whereas only 57% of surgeons perform- 
discussion
Novel Technology
The authors sought to understand surgeons' perceptions and current practices regarding the use of novel implants. Although a slight majority (55%) of surgeons reported discussing implant choice with their patients, only 27.3% reported discussing total hip arthroplasty bearing surfaces, specifically the choice between ceramic and cobalt-chrome femoral heads. Because both bearing surfaces have long track records supported by substantial evidence on both clinical outcomes and costbenefit analyses, surgeons may be more likely to make this choice themselves or to accept institutional guidelines. [10] [11] [12] [13] As concerns rise about trunnionosis associated with metal heads and evidence emerges supporting the use of ceramic heads, [14] [15] [16] it is possible that surgeons may increase patient involvement in bearing choice.
The majority (76.9%) of orthopedic surgeons believed that new technology is important to advancing the field of orthopedics. Indeed, new technologies such as ceramic-on-polyethylene bearings 17 and highly cross-linked polyethylene 18, 19 have dramatically improved implant longevity and patient outcomes.
However, most respondents advised proceeding with some degree of caution-either through restricting new implants to a small group of investigators prior to making them available to all surgeons (67%) or through informing patients that these implants are not yet supported by long-term clinical data (66.7%). The authors agree that restricting implants to new investigators for a trial period would yield short-term clinical data that could help to ensure the safety of new implants. Most orthopedic devices reach the US market through the Food and Drug Administration's 510(k) process, which grants market approval to devices that purport to be "at least as safe and effective" as a legally marketed device. 20 The 510(k) process offers patients expedited access to novel technology in part because the Food and Drug Administration does not require time-intensive and costly prospective clinical trials for these devices. Although a brief trial period would not have been sufficient to detect historical problems such as metallosis associated with metal-on-metal articulations or trunionosis associated with large metal heads, it might help to detect early catastrophic failures of new implants in the future.
However, catastrophes such as the metal-on-metal hip arthroplasty recalls from 2008 to 2012 21 might have been prevented if such a monitoring period had been implemented. Laboratory data showing 20 to 100 times lower wear rates for metal-on-metal bearings 22 generated great enthusiasm about the potential for increased longevity with metal-on-metal total hip arthroplasties, leading to implantation of more than 1 million metal-onmetal total hip arthroplasties from 1996 to 2014. 23 Unfortunately, the metallosis and catastrophic wear generated in vivo went undetected until registry data revealed 2-fold higher early revision rates. [24] [25] [26] This example reveals the importance of clinical data monitoring and highlights the potential benefits of a monitoring period before widespread release of new technologies. Given that devices currently do not undergo such a review period, the authors suggest that surgeons inform patients of the possibility that new technologies may have unforeseen shortcomings.
Financial Models
The authors also sought to understand surgeons' perspectives on 2 financial models that have been proposed to improve the cost-effectiveness of total joint arthroplasties: (1) gain-sharing programs in which surgeons receive a portion of the hospital's savings for delivering cost-effective care, and (2) permitting patients to pay incremental costs associated with more expensive implants that might not otherwise be offered. The authors found that 66.7% of arthroplasty surgeons were willing to give up gain-sharing in exchange for freedom to choose which implants they use, and 76.9% of surgeons believed that patients should be allowed to pay for more expensive implants that otherwise might not be offered. Together, these findings suggest that many surgeons believe that both surgeons and patients should retain more autonomy in selecting total joint arthroplasty implants.
Willingness to forgo gain-sharing in exchange for more control over implant choice was common across all geographic regions, practice types and settings, and years of surgical experience. There was no difference in willingness to give up gain-sharing between surgeons whose institutions did have implant use guidelines and surgeons whose institutions did not. Therefore, willingness to give up financial upside is not related to whether surgeons have had actual experience with implant restrictions or gain-sharing in their own institutions. In contrast to a previous survey of American Association of Hip and Knee Surgeons members in which 79% expressed concern about uncertainty surrounding gain-sharing, 27 the current authors found that most surgeons were more concerned with retaining autonomy and did not care as much about financial benefits. Overall, the current data show that many surgeons prioritize patient beneficence and surgeon autonomy above personal financial gain.
Surgeons who highlighted that new implants advance technology in orthopedics were more likely to give up gain-sharing to retain control over implant selection. Although not statistically significant (P=.094), a trend was found that surgeons who prefer not to discuss implant costs with patients may also be more willing to give up gain-sharing. A possible ex-planation is that these surgeons may have stronger implant preferences, which are unlikely to be influenced by patient input or financial incentives.
The authors found that most (76.9%) of the surgeons supported allowing patients to co-pay the additional cost for premium implants that might not otherwise be permitted by hospitals or insurers. Surgeons with higher annual surgical volume, those who believed that implant companies should be allowed to charge more for new technology, and those who supported discussing costs with patients were all significantly more likely to support patient cost-sharing.
Although the US payment and reimbursement system does not currently permit patients to purchase or directly contribute toward specific orthopedic implants, patients have expressed interest in this option. In a survey of patients with arthritis, 45% stated that they would be willing to pay an extra co-pay for an implant with 10 additional years of longevity. 6, 28 In this and another similar study, 7 patients said they would be willing to pay $763 to $2440 additional for this increased longevity. Not surprisingly, patients with higher income were much more willing to pay an added co-pay for increased longevity. This highlights the ethical concern that permitting co-pays for premium implants could increase disparities in the quality of and access to health care. On the other hand, a benefit of permitting patient cost-sharing is that it would promote patient autonomy and potentially enhance shared decision-making.
Limitations
The primary limitation of this study was the low response rate (14%, 126 of 899). Email surveys without financial incentives are associated with lower response rates among surgeons. 29 However, an assessment of potential nonresponse bias, as described by Halbesleben and Whitman, 9 showed that this was likely not large enough to alter the study conclusions, as late responders did not significantly differ from early responders on demographic characteristics or questionnaire items. Because late responders can serve as proxies for nonresponders, this implies that the results would not be substantially altered and are therefore generalizable to a broader audience. Furthermore, demographics of the respondents were similar to those reported in other surveys of arthroplasty surgeons. 27 A variety of regions and practice types were represented, suggesting that these findings should be applicable to other US arthroplasty surgeons.
Another limitation was that because this survey assessed surgeons' perspectives but not their actual decisions, it is possible that true surgeon behavior may differ from the views expressed. However, because patient cost-sharing has not yet been implemented in orthopedics, and because hospitals do not disclose the details of their gain-sharing programs, surveys are currently the optimal method to study these issues.
conclusion
Although most arthroplasty surgeons believe that technological innovation advances the field of orthopedics, they support discussing the "unproven" nature of new implants with patients. Most respondents prioritized patient beneficence and surgeon autonomy above personal financial gain. As bundled payment initiatives expand, hospitals will need to address implant costs to ensure that they remain solvent. These data reveal that many arthroplasty surgeons support alternative payment models that permit both the surgeon and the patient to retain autonomy regarding implant selection.
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